Abstract-A priori bounds are established for periodic solutions of a nonlinear differential equation with delay. By means of these bounds, an existence theorem for periodic solutions can be obtained by means of Mawhin's continuation theorem. Our work generalizes the known result.
INTRODUCTION
In [1] , continuation theorems were introduced and applied to the existence of solutions of nonlinear equation. In particular, a specific example was given in [1] (see also [2] , then standard procedures will allow these theorems to imply existence of periodic solutions to the nonlinear equation.
In this paper, we will be concerned with a similar equation with an additional delay 
We remark that there are a number of studies which are concerned with the existence of periodic solutions of differential equations by means of establishing a priori bounds (see [3] ). Other related results can be found in [4] [5] [6] [7] .
II. MAIN RESULTS
Theorem 1Suppose there are positive constants
, and nonnegative constant K such that
. In view of (1), we see that for any
International Conference on Applied Mathematics, Simulation and Modelling (AMSM 2016)
for some positive numbers
Indeed, integrating equation (1) from 0 to π 2 , we see that 
,and in view of condition By means of the a priori bounds just obtained, we may follow the standard procedures as explained in various places of [1] and the continuation theorem in [1] to show the existence of a periodic solution of (2) . For the sake of completeness, a brief sketch is included as follows.
Let X be the Banach space of all continuous differentiable functions of the form
+ π for all t , and endowed with the . Finally let Ω be the subspace of X containing functions of the form 
We have thus verified all the assumptions of the continuation theorem [1] . Under the assumptions in Theorem 1, equation (2) thus has a π 2 -periodic solution.
As an example, consider the equation 
